WHAT 13 CLAIMED IS: 

1 . A group-Ill nirride semiconductor stack, comprising: 
a single-crystal substrate; 

a first group-Ill hxtrxde layer formed on a principal 
5 surface of the single-crystal substrate; 

A qxdded low- Leuipeidi Cure deposiLed luver formed oil the 
group-Ill nitride layer and made of nitride in which group-Ill 
' clement composition is continuously changed; and 

n spr-onri grnnp-TTT nifrirlp layer formed on the graded 
10 low- temperature deposited layer* 

. 2. Tne group-iii nitride semiconductor stack according to 
claim Ir wherein the graded low-tcmpcraturc dcpooitcd layer is 
conLinuuus wiLh Llie IlriiL ^iid sjecoad qxoup-III nitride layers 
in terms of composition and represented by a cozriposltlonal 
15 formula AlxGal--xN in which a coiutiosiLiou rdUlo x chdnqes beLween 
0 and 1. 

3. The group 111 nirride semiconductor stack according to 
Claim 2, Wherein in the compositional tormula AlxGal-xN, thft 
composition ratio x increases from 0, becomes a maximum at a 

20 center portion of the graded low-temperature deposited layer^ 
decreases again, and becomes 0 at an uppermost portion of the 
greided low- tempera Luxe deposited layer along a direction of. 
growth of films on the first group-TTT nirridp laypr- 

4. The group-Ill nicridc oemiconductor srack according to 
25 claim 3, wherein the composition ratio X becomes 1 at the center 

portion of the graded low-temperature deposited layer. 



5. Tlie yruup-III nirride semiconducror stack according to 
rl aim 1, wherein rhe tirsr group-Ill nitride layer is an undoped 
GaN layer, and the second group III nitride layer is a Si doped 
n-type GaN layer. 

6. The group-lll nitride semiconductor stack according to 
claim 1^ wherein che number of the graded low-teir«>erature 
deposited layers formed is more than 1. 

7. The group-III nitride semiconductor stack according to 
claim ft, wherein the pliiraliry nf grsried 1 nw-rpmperarure 
deposited layers are first and second graded low-temperature 
deposited layers, tne second graded low-teit^erature deposited 
layer being continuously placed directly on the first graded 
low-temperature deposited layer - 

8- The group-Ill nitride semiconductor stack according to 
claim 6, wherein the plurallLy u£ yradeU low- tempera Lure 
deposited layers are first and second graded low-temperature 
deposited layers, the second graded low-temperature deposited 
layer toeing placed on a GaN layer grown at high temppraturP 
directly on the first graded low-temperature deposited layer/ 
the GaN layer JDeinq any one of an n-type GaN layer and an undoped 
GaN layer. 

9. A method of mauuf accurinq a qroup-III nitride semiconductor 
stacks comprising: 

forming a first group III nitride layer on a principal 
surface of a single-crystal substrate; 

forming a graded low-temperature deposited layer in which 



group-Ill element composition is concinuously changed, on the 
tirst group-ill nitride layer without growth interruption; and 
forming a second group-III nitride layer on the graded 
low-temperature deposited layer without qrowth interrupt ion . 

10. The method according to claim 9, wherein the graded 
luw-Ueiiipex<iLui.e UepwislLed Idyei. is uonLiiiuuuS with Lh« XlrsL 
and second oi^onp-TTT -nitride layers i.n terms of composition and 
represented by a compositional formula AlxGal xN in which a 
composition ratio x changes between 0 and 1. 

11. The method according to claim 0, wherein the first 
group-III nit ride layer is an undoped GaN layer and the second 
group-III nitride layer is a Si-doped n-typo GaN layer, 

12. The lueLhud according Lu claim 9, wherein the graded 
low-temx:>eriatare deposited layer is formed by continuously 
supplying raw material without interruption, being performed 
controlled continuous temperature lowftring and rnni-innons 
temperature raising , and starting with a growth temperature for 
the first group-lii nirride layer. 

13. The method according to claim 12, wherein the temperature 
luwtfxixiq Ii5 perloxiiied In a Leiiiperature range of a qrowth 
temperature for rhp first grnnp-TTT nitride layer to a lowest 
growth temperature between 500 and 650 •C, and the temperature 
raising is performed in a temperature range o£ the lowest growth 
temperature to a growth temperature for the second group-III 
nitride layer. 

14. The method according to claim 9, wherein the graded 
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low-remperarure depualteU Iciyer is luxiued by uoiiLiiiuouisly 
supplying raw niarprial wifhonT. i nT.erri3pr.ion, being performed 
conrrolled continuous remperarure lowering^ and starting with 
a growth temperature for the first group-Ill nitride layer- 
5 15. The method according to claim 14 ^ wherein the temperature 
lowering is performed In a temperature range of i:he growth 
temperature for the first group-III nitride layer to a lowest 

growth temperature between 500 and 650 *C. 

16. A group-TIT nitride semiconductor devicft/ compri«iing: 
10 a single • crystal substrate; 

an undoped group-lll nitride layer formed on a principal 
surface of the single crystal substrate; 

a graded low-temperature deposited layer whxch is formed 
on the undoped group-Ill nitride layer and in which group**III 
15 element composition is continuously changed; 

an n-rype group-III nitride contact /cladding layer 
formed on the graded low-temperature deposited layer; 

a group-ITT nlr.ridp. MQW activp layer formed on the n-type 
group-III nitride contact/cladding layer; 
20 a p-type group-lll nitride cladding layer formed on the 

group-III nitride MQW active layer; and 

a p-Lype yruup-lll iiitxiUe cuxiLacc layer formed on the 
p-type group-III nitridp cladding layer. 

17. The group-III nitride semiconductor device according Lu 
25 claim 16# wherein the undoped group-ii i nirririp laypr i s a Gal^ 

layer, the graded low- temperature deposited layer ic AlxCal-xN 



in whlcli d composition rario x changes between 0 and 1, and the 
n-typp gronp-TTT nir.ride contact /cladding layer iS a Si-doped 
Can layer. 

18. The group-Ill nitride semiconductor device according to 
claim 17, wherein in the compositional formula AlxGal-xN, the 
cowposltioji ratio X liicj.eeises Ixoiu 0, becomes a uiaAliuuiu aL a 
center portion of the graded low-temperature deposited layer, 
decreases again, and becomes 0 at an uppermost portion of the 
graded low-temperature deposited layer along a direction ot 
growth of films on the first group-Ill nitride layer. 

19. The group-Ill nitride semiconductor device according to 
claim 18, wherein the composition ratio x becomes 1 at the center 
portion of the graded low-temperature deposited layer. . 

20. The group-Ill nitride semiconductor device according to 
claim le, wherein the number of the graded low-te«iperatui.e 
deposited layers formed is more than 1 . 
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